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conservation measures and the 
sustainable use of biodiversity.
The society is the custodian 
of Linnaeus’ original library and 
collections and is creating a digital 
archive, enabling full global access. 
While such moves are occurring with 
many collections, the value of the new 
book is the listing of many much less 
well-known collections, which will 
not, in the near future, be available 
electronically. And while well-known 
people, such as Audubon, are well 
represented, many much lesser-known 
naturalists feature in Bridson’s book.
Charlotte Tancin, librarian at the Hunt 
Institute for Botanical Documentation 
at Carnegie Mellon University, 
Pittsburgh, welcomes the new volume. 
She notes that researchers increasingly 
look online for what they want and 
often don’t delve further. The new book 
“is organised for maximum usability to 
reduce the likelihood that researchers 
will miss relevant works,” she says.
Bridson died at the beginning of the 
year before the volume was published. 
The first edition took nine years of work 
and was published in 1994 and Bridson 
worked from then on to produce the 
greatly expanded new volume. Gren 
Lucas, treasurer of the Linnean Society 
said that the book would be “a most 
fitting memorial to a life spent in the 
service of natural history worldwide”.
edition written by Linnean Society 
bibliographer Gavin Bridson, with an 
additional 5,300 references. It provides 
a comprehensive catalogue of more 
than 1,100 pages of source information 
including: collected biographies of 
naturalists and natural history artists, 
key library resources and catalogues; 
core bibliographies for the history of 
natural history, exploration, voyages 
and travel; resources for the history of 
botany and zoology; and references 
for natural history illustrations featuring 
many highlights from the Linnean 
Society’s collections.
Bridson was spurred to create the 
more extensive new edition following 
plaudits for the first volume. Science 
historian Janet Browne at Harvard 
University wrote: this “volume has just 
about everything a historian of natural 
history could want in the reference line”.
It is particularly fitting that the 
Linnean Society has backed this work, 
as Carl Linnaeus is seen as the person 
who had the most impact on taxonomy 
and brought some order to the human 
cataloguing of the natural world. His 
binomial system for naming, ranking, 
and classifying organisms is still in 
wide use following its eighteenth-
century introduction. The system today 
provides the fundamental framework 
for knowledge of the world’s species 
that has proved crucial for effective 
On the record: A picture by the naturalist John James Audubon of the American nightjar, 
Whip-poor-will, is one of the illustrations in the new volume of The History of Natural History. 
(Photo: Copyright Linnean Society of London www.linnean.org.) 
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Robert Haselkorn was born and 
raised in Brooklyn, New York where 
he attended James Madison High 
School, a remarkable place whose 
graduates include several Nobel 
Laureates, Supreme Court justices, 
movie moguls and professional 
athletes. He was an undergraduate 
at Princeton, majoring in chemistry, 
and earned his PhD in Biochemistry 
at Harvard in the laboratory of Paul 
Doty. There followed a postdoctoral 
stint in Cambridge, England in the 
ARC laboratory of Roy Markham, 
where he studied plant viral RNA. 
At present he is the F.L. Pritzker 
Distinguished Service Professor 
of Molecular Genetics and Cell 
Biology at the University of Chicago, 
where he has been for the past 
47 years. At Chicago, he worked 
on protein synthesis coded by viral 
RNA, assembly of bacteriophage 
T4, viruses infecting cyanobacteria, 
differentiation of nitrogen-fixing cells 
in cyanobacteria, nitrogen fixation 
genes in photosynthetic bacteria, 
genomes of photosynthetic bacteria, 
photochemical reaction centers 
in cyanobacteria, and the action 
of herbicides on cyanobacteria. 
Recently, his work has turned to the 
enzyme acetyl-CoA carboxylase, 
which catalyzes the first committed 
step in the synthesis of fatty acids. 
In grasses, the form of this enzyme 
in chloroplasts is uniquely sensitive 
to certain herbicides. Structures 
related to these herbicides are 
selective inhibitors of the growth 
of some human parasites. And still 
other related structures are selective 
inhibitors of the form of the enzyme 
that regulates fatty acid oxidation in 
humans. 
How did you get started in 
science? I have to admit to a series of 
accidents. I enjoyed all of the sciences 
in school but I had the example of my 
mother, who was a high school math 
teacher and worked much too hard for 
little reward. I feared that a career in 
science meant teaching high school. 
The first accident was a television film 
that I watched at home, a PR effort 
made by Princeton showing what 
research undergraduates could do. 
Magazine
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to Princeton and was accepted. On 
the application one had to indicate a 
preference for subjects. I mentioned 
chemistry, so I was assigned to an 
advisor who was a chemist, Clark 
Bricker, a very forceful person. He 
sketched out a four-year program for 
me which, for better or worse, made 
me a chemist.
What moved you into biology? 
Several more accidents. One of the 
chemists at Princeton who had a 
research grant at that time was Arthur 
Tobolsky. He hired me as an assistant 
to make stress–strain measurements 
on plastic films. Eventually I did 
a senior thesis on stress–strain 
relationships of rat tendon fibers. 
Tobolsky urged me to go to graduate 
school and suggested that I explore 
the new program at the Rockefeller 
Institute. I planned a trip to New York 
to do that but (the next accident) I ran 
into Walter Kauzmann and told him 
about this idea. He suggested instead 
that I continue on to Cambridge (MA)  
and visit Paul Doty at Harvard; his 
student Helga Boedtker had just 
published a paper on the structure of 
collagen. So I visited both places and 
was persuaded by Doty to choose 
Harvard. 
Doty was a polymer chemist moving 
into biology by way of protein and 
polypeptide structure, DNA structure, 
and then RNA structure. I simply 
followed his example. My thesis 
was on the properties of synthetic 
polynucleotides, a part of which 
involved determining the denaturation 
temperature of complexes of polyA 
with polyU and of polyI with polyC. 
These melting temperatures were 
measured by following the absorbance 
in the UV, which increased a lot when 
the strands were separated. Noboru 
Sueoka, working nearby, used this 
method to discover the dependence 
of the melting temperature of DNA 
on its content of G+C. This and other 
methods revealed that RNA, such as 
the RNA from tobacco mosaic virus 
(TMV), also had a substantial fraction 
of its bases paired.
How did you get to Cambridge 
(England) for your postdoc? More 
accidents. Doty suggested working 
with Francis Crick and Sydney 
Brenner at the MRC in Cambridge. I 
wrote (snail mail, no email those days) 
and received a very discouraging reply from Francis: no room. The MRC then 
was still in the hut in the courtyard 
of the Cavendish Laboratory and 
extremely crowded. I showed this 
letter to Jim Watson (a member of 
my thesis committee) who said not 
to worry, write immediately to Roy 
Markham at the ARC Virus Research 
Unit in Cambridge. Roy accepted 
me and I wrote up an application to 
the American Cancer Society for a 
fellowship to determine the nucleotide 
sequence of the RNA of TMV (tobacco 
mosaic virus). Markham ran a 
wonderful chemically-oriented plant 
virus lab where TYMV (turnip yellow 
mosaic virus) was first isolated and 
shown to be spherical, quite different 
from the rod-shaped TMV. 
By accident of geography, I had to 
traverse the city on my bicycle coming 
and going from the lab. The path 
took me right past the MRC hut, so 
I stopped often to chat with Sydney 
and Francis. I learned about Sydney’s 
experiments with Meselson and 
Jacob in the summer of 1960: they 
showed that an unstable RNA carried 
information from the gene to the 
ribosome in T4-infected Escherichia 
coli. Considering these results, I 
suggested that plant virus RNA 
might bind to plant cell ribosomes 
and program them to make the viral 
proteins. After a few false starts, I was 
able to collaborate with Jim Ofengand, 
a postdoc with Brenner. He was 
expert at preparing E. coli ribosomes 
and tRNA. Our first experiment with 
both TYMV-RNA and TMV-RNA was 
astounding: using a mix of radioactive 
amino acids, the RNA directed the 
synthesis of tons of new protein. 
But the tryptic fingerprint of the 
radioactive product did not match 
that of the authentic viral coat protein. 
While we tried to figure out what we 
had in fact made, we each moved on 
to new jobs, Jim at the Rockefeller in 
NY and I to the University of Chicago.
Why Chicago? Back to accidents. 
One day in Cambridge I was cycling 
down the Kings’ Parade and literally 
ran into Stuart Rice. I had met him 
once before; he was an alumnus of the 
Doty lab. We chatted and he asked 
where I was going after the postdoc. 
I had little idea. He suggested looking 
closely at Chicago, where he was 
already a full Professor of Chemistry 
at 33. A coast-to-coast trip was put 
together, with a stop in Chicago, 
where I met Peter Geiduschek (another Doty alumnus) and Sam 
Weiss, who had just reported the 
first clean work on a DNA-dependent 
RNA polymerase. The offer that came 
eventually from the Committee on 
Biophysics at Chicago was irresistible. 
I moved to Chicago in the fall of 1961 
and have been there since.
The early days in Chicago were 
remarkable. The research groups of 
Peter Geiduschek, working on phage 
transcription, and of Ed Taylor, working 
on the myosin ATPase as well as 
discovering tubulin, were interdigitated 
with mine in a total of 3,000 square 
feet. The preparative and analytical 
ultracentrifuges and the counters were 
jammed into this space along with 
a large crew of gifted students. The 
first wave included David DeRosier, 
who worked on the structure of TYMV, 
Bill Shipp, who found the replicative 
form of TMV-RNA and, incidentally, 
chloroplast DNA, and Jim Dahlberg, 
who worked on the interaction of viral 
RNA with the ribosome.
How did you get started on 
cyanobacteria? A fellow named 
Safferman reported the first virus 
infecting a cyanobacterium. He 
brought it to Chicago and that led to 
theses by several students. Eventually 
another student entered the lab 
interested in development. She did her 
thesis on the differentiation of nitrogen-
fixing heterocysts, using the newly 
developed methods of acrylamide gel 
electrophoresis. Her work showed 
that a very large number of genes 
had to be expressed differentially to 
make one of these specialized cells. 
As recombinant DNA came into view, 
Doug Rice learned the lambda cloning 
methods and spread them around 
Chicago. He and Barbara Mazur 
cloned the genes for nitrogenase from 
the cyanobacterium Anabaena. 
The 1980s were a rather busy 
time in your lab? Yes, thanks to a 
series of gifted postdocs. Stephanie 
Curtis and Sandra Nierzwicki-Bauer 
started the parade of clones, isolating 
genes encoding subunits of ribulose 
bis- phosphate carboxylase — 
Rubisco, the key enzyme of carbon 
dioxide fixation — and studying their 
transcription. Then Nilgun Tumer and 
Steve Robinson did the same for the 
gene encoding glutamine synthetase. 
After that, Jim Golden, Peter 
Lammers and Martin Mulligan first 
discovered and then characterized the 
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What are adherens junctions? 
Adherens junctions (AJs) are multi-
protein complexes that mediate 
homotypic cell adhesion in essentially 
all types of tissue. In polarized 
epithelia, AJs can be detected at 
the apical region of the intercellular 
cleft and appear as a zipper-like seal 
between adjacent cells. In endothelial 
cells, AJs are instead distributed along 
the cleft frequently intermingled with 
tight junctions. 
Why are they important? AJs 
maintain the architectural integrity 
of tissues. During embryonic 
development, AJs promote the 
adhesion of identical cells and the 
further organization and separation 
of tissues. In the adult, AJs are 
involved in the maintenance of tissue 
homeostasis and in the control of 
epithelial and endothelial paracellular 
permeability. AJs also promote cell-
to-cell communication and transfer 
signals that mediate contact inhibition 
of cell growth, increase resistance to 
apoptosis, and regulate cell shape and 
polarity. 
What are the core structural 
components of AJs? The AJ 
adhesive unit is formed by a complex 
between cadherin and catenin proteins 
(Figure 1). Cadherins are single-pass 
transmembrane glycoproteins that 
form Ca2+-dependent homophilic 
cis- and trans-interactions between 
their extracellular regions. Through 
their cytoplasmic tail, cadherins link 
catenins. These interactions are 
required for cadherin stability and 
for the adhesive properties of the 
AJ. In addition, other cytoskeletal 
and signaling proteins associate with 
cadherins or are concentrated at the 
AJ to form a cell–cell signaling centre. 
How many cadherins are there? 
In mammals, at least 80 members of 
the cadherin superfamily have been 
identified, including classical cadherins, 
desmogleins, desmocollins, proto-
cadherins, cadherin-related neuronal 
Quick guidedevelopmentally regulated excision of interrupting elements inside the genes 
for nitrogen fixation. But cloning and 
sequencing had its limits, particularly 
when we did not know what genes to 
look for that might regulate heterocyst 
differentiation.
How did genetic analysis get 
started in this system? Here we 
depended on a breakthrough from 
the lab of Peter Wolk and Jeff Elhai 
at Michigan State. They showed 
that DNA could be transferred by 
conjugation from E. coli to Anabaena. 
Postdoc Bill Buikema first isolated 
mutants incapable of fixing nitrogen, 
most of which could not differentiate 
heterocysts. He then used a cosmid 
library of wild-type DNA fragments to 
complement the mutants and thereby 
isolate the genes corresponding to 
the mutated genes. This method gave 
us many genes that effect heterocyst 
differentiation. 
Where do herbicides fit into this 
picture? I had a long-standing 
interest in photosynthesis and wanted 
to exploit the cyanobacteria to indulge 
that interest. Some herbicides were 
thought to target photochemical 
reaction centers. The most promising 
in that connection was DCMU.  
Susan Golden isolated mutants of 
Synechococcus that were resistant 
to DCMU. From a library of genes 
from that organism Susan found three 
encoding the D1 protein, any one 
of which when mutated conferred 
herbicide resistance. She started work 
on the expression of these genes, 
which continued when she took her 
first faculty position at Texas A&M. 
The work in Chicago was carried on 
by a student, Judy Brusslan. Some of 
Judy’s results were discordant with 
Susan’s in Texas. The differences 
were resolved when Susan discovered 
that these genes are controlled by a 
circadian clock.
And the move into wheat? After 
Susan took the Synechococcus 
project to Texas, I decided to 
study the fatty acid pathway 
that should be inhibited by 
aryloxyphenoxypropionates. It 
turned out that cyanobacteria are 
resistant to these compounds, 
which are used to kill grassy weeds. 
Piotr Gornicki had come to the 
lab with a good background in 
biochemistry. He decided to look at wheat germ, a favorite playground 
of biochemists. Piotr purified acetyl-
CoA carboxylase (ACC) from wheat 
germ and showed that there are two 
isoforms of the enzyme, of which the 
one from plastids is sensitive to the 
aryloxyphenoxypropionates. That 
led to nearly 20 years of work, which 
continues today, on the structure and 
evolution of the ACC family of genes 
in grasses. 
In order to assay the ACC genes 
for their ability to confer herbicide 
resistance, we moved the analysis 
into yeast, replacing the yeast ACC 
gene with regulated cDNAs encoding 
various isoforms of the wheat ACC. 
These experiments allowed us to 
identify a single amino acid out 
of 2800 that determines herbicide 
tolerance or sensitivity.
And this yeast expression system 
allowed analysis of other ACCs? 
Indeed, our first foray was in the 
parasite Toxoplasma gondii, whose 
apicoplast ACC turned out to be 
evolutionarily related to the wheat 
chloroplast form. We were able to cure 
human cells infected with Toxoplasma 
by using a herbicide specific for 
grasses. 
From plants and parasites it was an 
easy jump to human obesity? Why 
not? Salih Wakil’s group showed that 
mice in which the gene encoding the 
form of ACC that binds to mitochondria 
was knocked out would eat a lot but 
not gain weight. The muscle ACC 
regulates the transport of fatty acids 
for oxidation. Lack of the ACC leads to 
unregulated transport and oxidation. 
It became a good bet that a specific 
inhibitor of that ACC would be a 
candidate for treatment of obesity. 
We cloned cDNAs encoding the two 
isoforms of human ACC, introduced 
them into the yeast system, and used 
those strains to screen libraries of 
compounds for specific inhibition of 
ACC2.  We have candidates.
Where do you go from here? That 
depends on the sources of funds to 
continue. We are hopeful that NIH 
and the pharmaceutical industry will 
recognize the value of this work and 
support it.
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